
MOTION 24.03

ROUNDING CONTROL

PROPOSER: ULRICH KULISCH

Introduction: On the computer the lower bound of the result of an interval operation
is computed with rounding downwards and the upper bound with rounding upwards. It is
desirable that with an interval arithmetic standard a more transparent use of rounding be
introduced. Special operators with directed roundings are needed for arithmetic operations
and for type conversions (from complete to floating-point, between different floating-point
precisions, or between different radixes).

The Motion: Every IEEE 1788 compliant system shall provide the four basic arithmetic
operations addition, subtraction, multiplication, and division with rounding downwards and
upwards. Type conversions with directed roundings shall also be provided.

Sample realizations: In [4, 6] the following notations are used for the required operations:

+>, ->, *>, /> for operations with rounding upwards, and

+<, -<, *<, /< for operations with rounding downwards.

#* for rounding to the nearest floating-point number,

#> for rounding upwards to the next floating-point number,

#< for rounding downwards to the next floating-point number,

## for rounding to the smallest floating-point interval.
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